Abstract. In order to solve the problem that the relative position of the looper hole and the spiral groove cannot be detected on site when the ball screw nut is processed at present, a method of converting the direct measurement into an indirect measurement method is proposed. Using software LabVIEW, a new type of ball is discussed. The method of measuring the position of the ball screw nut's inner raceway has established a ball screw nut's internal raceway position measuring system. Using this method, the position of the ball screw nut raceway was measured and compared with the theoretical value. The results show that the method has high measurement accuracy and reliability. The research results can lay a foundation for the precision measurement of the processing position of the return ball and the inner race of the nut.
Introduction
When processing internal recirculating ball screw nuts, it is common to machine the holes for mounting the retractor first, and then process the spiral grooves of the ball screw nut. When processing the spiral groove, the worker cannot determine the precise machining position of the spiral groove with respect to the returner hole, usually through trial grinding. The relative positional relationship between the returner and the spiral groove is determined by observing the direction of the spark. The processed returner hole observes the position of the spiral groove relative to the returner hole. This not only has a high technical requirement for the worker's operation, but also the precision of the position of the returning device hole and the spiral groove processed is difficult to guarantee, and the position of the returning device hole and the spiral groove directly affects the performance of the ball screw. The deviation of the position is larger. When the steel ball enters the returning device from the spiral groove or enters the spiral groove from the returning device, a sudden change occurs in the transition state of the steel ball. This mutation affects the precision of the ball screw movement; if the error is larger, , will cause steel ball jam phenomenon. Therefore, it is particularly important to accurately control and measure the position of the returner hole and the spiral groove. This paper proposes to use software LabVIEW software to adopt a new method of measuring the position of the inner raceway. This method only improves the inner race of the ball screw nut.
Introduction to LabVIEW
LabVIEW (Laboratory Virtual Instrument Engineering Workbench) is a graphical programming language development environment that is widely accepted by industry, academia, and research laboratories as a standard data acquisition and instrument control software. LabVIEW integrates all the functionality of hardware and data acquisition cards that meet the GPIB, VXI, RS-232, and RS-485 protocols. It also has built-in library functions that facilitate the application of software standards such as TCP/IP and ActiveX. This is a powerful and flexible software. Using it can easily establish your own virtual instrument, its graphical interface makes the programming and use process are vivid and interesting.
Graphical programming language, also known as "G" language. When programming in this language, the program code is basically not written and replaced by a flowchart or a block diagram. It uses as much as possible the terms, icons, and concepts familiar to technicians, scientists, and engineers. Therefore, LabVIEW is a tool for end users. It enhances your ability to build your own science and engineering system and provides an easy way to implement instrument programming and data acquisition systems. When using it for the principle research, design, testing and implementation of the instrument system, the work efficiency can be greatly improved.
Its main convenience is that, in the case of a hardware, the functions of different instruments can be realized by changing the software. It is very convenient and equivalent to software or hardware. It is a good software for accuracy measurement. This makes the measurement more convenient.
Ball Screw Nut Pair
The ball screw nut pair is a key function component on CNC machine tools and precision machinery, and it is characterized by high precision, reversibility, low frictional resistance and high efficiency. The ball screw pair is a screw groove in which the screw and the nut are screwed to place an appropriate number of balls as an intermediate transmission body. By means of the ball return passage, a spiral movement of the ball in a closed loop is repeated. The relative movement between the screw and the nut is changed from sliding friction to rolling friction by the action of the ball chain, which is also the most characteristic of the ball spiral movement. The ball screw is generally composed of four parts: screw, nut, ball, and ball return channel. Its appearance is shown in Figure 1 . The ball screw nut pair is divided into an outer cycle and an inner cycle according to the cycle mode. The inner cycle structure is shown in Figure 2 . ▲Figure 1 Ball screw ▲ Figure 2 Loop back
Spiral Groove Position Measurement Principle
In order to measure the relative position relationship between the returner hole and the spiral groove, determine whether the end of the returner hole and the spiral groove are tangent. The project team designed a measurement method. The measuring principle of this method is to directly measure the return device hole and The position error of the spiral groove is converted into the distance difference between the center of the spiral groove and the center point of the semicircular arc at the end of the return beads groove. If the difference between the ordinates on the helix line at the same angle can be obtained, the position error between the spiral groove and the return groove can also be obtained. When calculating the position error, first determine the center position of the spiral groove. When using it, hold the DUT 8 on the fixture 9 and use the two capacitive gate type digital dial gauges 6 and 5 as the measurement probe, one x direction. The probe, a y-direction probe, the x-direction probe and the digital dial indicator are at the ends of an equal-arm lever respectively, so that the displacement of the probe is consistent with the displacement of the digital display; the slide 2 can pass the screw 3 To slide up and down, the displacement in the y direction can be read out by pressing the dial indicator 5 on the carriage. In the measurement, first find a vertical part in the nut without a returner hole, and use the vertical probe of the instrument to pull up along the bottom of the inner surface of the ball screw nut to obtain the corresponding point coordinates. The normal 1. Screw 2. Bread block 3. Roll ball 4. Nut section of the thread raceway is shown in Fig. 3 . Within a certain error range, the projection curve of the spiral groove is fitted into a circular arc, and the corresponding circle center coordinates can be calculated.
▲Figure 3 Normal section of the thread raceway
Ball Screw Nut Drive Should Pay Attention to the Use of Lubrication
The ball screw nut transmission deputy should pay attention to lubrication, lubrication can improve the wear resistance of the transmission, to avoid the friction between the screw, nut, and the ball due to the application of a pre-tightening force to increase the part wear speed, reduce Produce backlash; Reduce the thermal deformation due to friction, improve machining accuracy; Lubrication can also improve transmission efficiency, so the lubrication of ball screw nut drive is very important. Lubrication methods include grease lubrication and oil lubrication. Lubrication oil is generally used with turbine oil No. 90~180 (suitable for high-speed mechanical lubrication, mainly used for lubrication, cooling, and speed control), or spindle oil No. 140 Lubricating oil is generally injected into the space of the nut through the oil hole in the housing. Grease is mainly made of high-grade grease such as lithium base (having lubrication, anti-embroidering, and anti-pressure). The amount of grease contained in the bearing is generally lubrication space. 1/10. The enclosed volume of the ball screw nut transmission pair is generally 1/3 of its internal space. Excessive grease contained will intensify friction and heat. After many years of operation of many machine tools, automatic screw-nut lubrication systems are often blocked and cannot be automatically lubricated. Adding advanced lithium-based grease can solve the problem and ensure the normal operation of bearings and screw nuts for several years.
Conclusion
For the current production line, there is no instrument that can quickly detect the position of the returner hole and the spiral groove. Using the precision measurement technology, the direct measurement is converted into indirect measurement to measure the relative position of the returner hole and the spiral groove. A new principle and method for measuring the position of internal raceway of ball screw nut is put forward, which can lay a foundation for the precision measurement of the position of the return ball and the internal raceway of the nut. Experiments show that this method has good feasibility and effectiveness. The research results can effectively solve the problem of measuring the position of return beads and spiral grooves in the production site of an enterprise, and have practical application value and economic value.
